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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multicolor light 
emitting device which can be integrated with a silicon 
device. 

SOLUTION: A stack 500 of three LEDs 510-520-530 
which radiates blue, green and red light provides pixels 
for a full color display with LED including a nitride III-V 
compound semiconductor material grid-matched to 
silicon and formed on a silicon substrate 540. The signal 
processing circuit of silicon and an LED driver circuit, 
can be formed on the silicon substrate to provide a 
system incorporating everything in spite of being small. 
As a lens eye is mounted on the full color display, a 
display system of simplicity and high resolution is 
obtained by the combination of the display and the lens 
eye arranged extremely near observer s eyes. 
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[0 0 3 4] (5) %Wm^ 1 OOnmO^J^ (con 
formal) c;)S<bvU3>ISl 03 2^ii«$-d- 

-->^^tToT. a^feLEDCDaBf^se-r^o 

rBffiLfcS<bi/U3>«l»*L. ^lc#Jl*X/<»y^i 

3 6 ^Bf&^^o 010b tm^m 1 o d ^#^0 

[0035] (6) lft/:7;j- hUvX h*/^^«— 

LT. X5i->^W<Dg1b->'j3>*Saia?^. RHiLfc 



TpJ^GaAsO. 81N0. 191 008 ^ n J^G a A s0.81 
No. 19^<tC:5*-ex-:;^f ^3(Om^ 1 OOnm 

a>g<bvU=j>Bi 0 3 4^ifta$i*. :7:*-hUvxh 

*xe>ii*-r4o hus^x h*/<4^-x>ifu 

T. *feLED(7>^ V— K=i>^^ hi:»feLEDa)T 

/fb**tfc:7:j- hUi^X h$X-v^"7X^ t LTffll^. S 
aSL/cS^bi/'JziV^f^^L. ^g^X/<':/$i L:7:j- h 
UvX U:? h^Z^LT^SaV^i^ h5 1 6. 5 3 
8 $J^lfi-r-5o E 1 O e ^#Mo 

[003 6] (7) hue^x h(Dxe>^flrfc.fci; 

5 2 8. 5 3 6^(0e7*^fiL. Ml:iX^i ^ (DSffl 
*S«-r*o »tliLfcS<bi^Ua>$x*v^L 
X. I3>^^ hfc«i:t/n5|^Ga As0.8lN0.19l 006 

S«1±*^-rSx*:/5^^<$fflLrGa A so. 81 No. 191 
0 0 6*X'yf^>^LTX^-V^*^«*1i-«o X$r-/ 
^(7>J:gP(cfc^S<b V U a X* 1 OCDX^ *a> L E 

DfZc*:oTficit**t4 3fe-r^rrc»urSP^-e&*c 
^ic;^«**tfci^o saic. x^'>>7ra(Dffiwicii6«!|* 

(^tt[*^ibi>'J=i>. fc^t^liz:K^b^^'J=^>. ^fc 
*tt. *)R3>^»^ h-^a>S«A<Jfi*tL3>o LEDX^ 

*:/^^at\ -r-^T^ads^bixua^jfea^^-rai 

0 f ^ 

[0 0 3 7] M-lbl 1 I - V h>^^*J><fmStU^Xf& 

SI 1 (*$?®IIJ6eiJ(7>^ilh>;r-U>^^-f K (R 
TD) 1 1 oo*a:ffiifT®HT?^L. ^-tviiixij^^-;? 

X/M 10 2, G a A so. 81 No. 19^5 ^y^— ( n 

1 1 O 4fccl:t/* K— I^B 1 10 6) . A I Aso. 82N 
0.18K>*'J>^P6Sl 1 0 8fc<*;t/1 112. I nA 

S0.41N0. 59S'?-#F 1 110. G a A so. 81N0. 19=» 
U^^i- (n+Bl 1 1 6fc<fel/*K-:^Bl 1 1 
4) . fc<l:L^*Si3>^^ h 1 1 1 8. 112 0 ^ 
-et^-So G a A s N. A I A s N. -^-LT I n A s Nl* 

S^LTl^-So A I A s N h>t-U >^P$S1 1 0 8*5 
J:r/1 1 1 2l*-€'*t-Pmi$ 2 nmT?fcy . I nAsN 
a^#Pl 1 1 0(iJ|[$4nmr*fey. ^K-'l/COfflJ^ 
1 1 06i: 1 1 1 4l*-t'*l-e*lGa AsN<DX5':;^r — 
<^:Zl U^^-t?&oTl5$(*anm-e&i)o >+M 1 3 
0l*20A<mx20/z mCOffiW'+;i^ }#Oo 
[0 0 3 8] Hi 2f*y-<5j-— Kl 1 OOlCgjf 

i)o r^S (^SSiftfil* (O. O. O) 2 7r/a) iCftQ 

^r. eze»coxfcci:t/L^cDa^x^.;u4^- (jsaa 

S&fifi (K O. O) 27r/ai: (1/2. .1/2. 1 



(7) 
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/2) 2;r/a) t<7r:t^ilXl\i>Zt\ZftMo X. LjS 
i: ^^<^:<D:^^n^:x:^;^4^— CDS (O. 9 e V) li^^RS 

[0 0 3 91 B1 31*1 I iBlTcStLrA K Ga. 

1. O e V ( I n As0.4lN0. 59) *^t»$^3. OeV 
(A 10.8 Gao.2 As 0.8 No. 2 > ^"^^itL. 

[0 0 4 0] ^mtJi^^^—F^ 1oo^zfcl^T^*. g 

a A s N(Z)X5->^ — Ua^i — ^ I n A s NCD 
•t 5 -r+t lifiT#F i: X 5 5r -fc ^ tjC3 U ^ - ^-r 

^»*^-r:i-— Ki 1oo^zfcl^T^*. i hAsn 
a-7-#p*Ga AsNt?jar«#ft7L-5ct*<-e#. -f- 

JSI*»'>«:l^««*fl6ffl-r^(D■e^i5fiX8A<fSylllS^b•e^ 

[004 1] — fiftiC I nx A I 1-X A sY Nl^Y A^^A I 
X Gai-x Asy Ni-Y 0) J: 5 Jfe 4 tcCD I I I -V^b^ 

[0 0 4 2] Sfel I I -Vihv';3><PK>:»'j>^ 

SJO^^Ri h U ><f y-f Ka)»®^lifi^ 14 0 0 
"t?l±v'J=J >a)ffelC. a^#1^F<!: h>:^'J>^flSa>fc 

$ttfflL-ri^«o 1tlcHl4li. I nP0;5 N0.5 h> 

u^^-^fi^#pS^t;4r-<7|--Ki 4oo$^Lr 

1 5l*LjStecfci;r^<Dx:r.;U^— (DS^t-JtlCX^ 
x^-;i.^— ^t;^LrL>*o 1. 1 e Vi:l^-5x^lcfc 

[0 0 4 3] ^»3S5^-r;f-"Ki 4oo^cfcl^rl*. a 

I AS0.82N0. 18<^H>*'^>^^WB* I nPN(Dh> 

1*1, 3eVib3S*o MIC. X =0. 98tLfcRFa). 

A I PX Nl-X fccfcl^GaPx Ni-X 

I nPNCDftt^yfCffiffl-r^CtA^t?^. *fc«B«St1b 



[0044] u :>^bi|aasj!)a 

A I Pfc«i:t;G a P(*viJzi>(D*S-?-^StlCifil%){)<t5-r 

i*Ga p*a5/ra$*ifc. i/'j=i>ic»^»$-r«Sfbi 
I I -v^b^!^(*1ftcDfflfiecfcy 
<tji^x<i>o zofzib. /^>K^A''y:/a>iaa5iz[*cfe 
yj5:fr3S«««iS*i&5l^-r*Ci:IZ35:«„ «S.I*. # 
feLED««<DGa AsO.8lN0.19l**ai. 9 e VCD/< 
> K^-V*V3^^}^*>. G a Pf**^j2. 3eV(D/^>K¥ 

icc*it>(D*t«*i5«if»icsifd49-frfc$*f*. *m 

K^A* y:^^^L. I$ISG a A so. 39N0. HP 
0.5 OffljS^l#oc<i:(c<j:^o 
[004 5] -^(DtifacDStS 
i>Ua> (^^IZfclt^<S^ffiai*0. 543 1 nm) 

cDft^^SricS^-r^Sfb I I I -v^b^i^K*. SfljS^ 

'P\.^7i^Zt\Z^-:>Xm^XO. 5 4 5 1 nmCDft-?- 
^»*W'r*^U'5ix»J> (GaP) fC«^S$$1i-5 
C<i:?!)<T*#4o 0 1 3l3j:ttl*N(cJ*-r^A sOfiE^it 

■rtti*. a«<D#tiah>*u>yiiiia*<Ga p±-^tfij 

[0046] mmZ'. i/Ul3>:^— /WK (X =7/8 
*fcl*3/4(7>B*a)S iX Cl-x ) CDcJ:3*S*5*A s 
PN I I I -v^b'&ttir-JtlcttfflTf^So 

[0 0 4 7] ^<b I I I -vf^Sj 

msh>:fr'j>^^-f:^-— K i 1 oocoftaii*. 
«<7))i*»-7^e-Axe^+i/--efi8fi*i±r. -to)* 

t Lri*»^«a>S«SfllfflL. -€'*Lf*^5X-74>t?» 

V— ;^l*3l«§'t;U (effusion cell) X^ 
l^o l^4fic. **'J':7Alci*hU>5^;u**'J't?A. StSlz 
i*S= :?5^;uT;ui/ »J >iz(*SH x ^ 

^•Lr®^tta)S^ici*ECR:^^X7v-:7.^ffi 
l^tc^b^M e- AX bf 41 ^ v-^ jsjsga>fcit)icffiffl-r 
hzt^x^ho 

[0 0 4 8] y^Tl— Ki 1 ooi*stfi;wc 

h^f)^^. xs — <!:=3 U^^— $KSiJ-r€)i&lll*>S: 
L^o LA^L. <S^S-&LfcS<bI I I -V<b^1^5f*S^ 

[0 0 4 9] ^m\d—<?^m 
z*i^xm^tz»mmmm(Dmik(o±\zmz^ 

tt^X^^o fi^#p-t;ia)x5»:;4i~/z3U>7 4i— 
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[0050] RT Pggffl 

[0 0 5 1] »SII!fi«!l(04f.>r:t-— KI*S1 6 a-cU 

•irx^/EU (s R AM) -tr^n 6 o o^^Lrfcy . ^ 
^^l^l^IlSh>;^U>yy^;J--K (RTD) i 60 2fc 

^Xf^ eOA^mmiZ (RTD1 6 0 2)b<RTD1 6 0 

4lzJ^■r'5m^l-^i:orL^'5) -^j^. '7-rK^-r>i e 

h 1 eosfCckoTbf-:; h^-f i^i 
6 1 o^o?S/^<*^Tl^^o i 6 0 o<Dy — K i 6 o 
6 <D5R*Sttl*#R T DCDSSSSEi^ y tt^-TAMcr^^lx 
C ^ icRffi 3f tLfc/ W T X BEE V d d ic -D -C * t> 
-t-Ofcdb— ^CDRTD36<-^-*L(DSlCfc-S^lC. fl& 

*cDRTDA</h$iv^-rTX-eift4t-ri>c:i:ic)5:*o 0 

1 6 b I*. ^RT OtrnZlZT^l^fz^^^^t^-O^CO. R 
TD1 6 0 2-1 604lcHt"-SfiS$4xfcm35-Sffi 

ttS^^Lri>i)o 35^ (-Sttvdd (^) iciftL>y 

— K 1 6 0 6 J:(Dmii</)t»a). 55*iCD^*fli>' — K 1 6 0 

K^-</^—(c<i:-3ry—Kl 6 0 6j5:I^L/^ 
h 1 6 O S-^T^-feXL. y— Kl 606^iS. 
«t^-r*t*^a)ttll->v5i»JMI^Ear ^ c i: i 6 o 

•fj^ hi 6 0 8^^Lry — Ki 6 0 6^t^ 

-tr;^-r ^-b >xJiiliS«l±-t;KDttfilSli35: 5 C i: Lie 

ftai-rSo t-^^A/. H2iz^Lfca)«ky t**t^RT 
D<De--i7«^a)it-efe+tii. -^—Ki 606ic«-r4 
fta>ssmiif*-?'tt-6ttv d d . o--^j:y»jft-r 

[0 0 5 2] SI 6 cli»-(D->y a>«SSi3SaSh^> 

lt«>RTD(7)a6MM3&ie«A<. RTD<Z)«Bf$S«-r« 
> *y ^IC,^ ^(^^ftS^ Bjfiglc-r -5 C <h leas $;K 

5^/<^xi:-jticfta<k-r*ctii. *-rfti«h>^-y 

>^:^D-trx*«40leJfi-r;&\ fc4LMiS/y 
::^<DflFl8^«*][ilcfT5A>. fc*i^l*-E-*ib*;1lf$*^l* 

[0 0 5 3] T^^X:^U^j£ffi 
01 7 afccfei;blill^TL/^$#t;7'-<X:^U-rCD- 

SiJ» ( 3.iii« X 3 m^) (DiLmmmmts^ifw-^mv& 

y. «-li«ttH5 a^fcliHl O f (C^LfcLEDXi? 



*v^-efcy. ca)i$/»Mz^K(Dot^fca»T**#^*u 
fc«*:i;u>xr u-<fflt Lrfl£ffl-e#*p f#ic. hi 7 

al*3feLEDX^*>^7171 1-1713 (g^b I I 

vU aXDlteliiai 7 O 4<t$«ixfcv'y I3>S«1 7 

0 2$^Lri^^>o V>r^7P U>XTL/-f 17 3 OI±H 
»r*le40lBa>Ol\fc (GRIN) ■7>r ^? a U>X 1 7 3 

1 - 1 7 3 3^^^•^?L^^o GR I N^-f ^ □ U/>X 
li. U V^CO K— hi&U>XCD5t^ (017aT? 
(i. U>X1 7 3 1 iC^LTlil 7 4 1 . [y>XM3 
2lcS*LTI*1 7 4 2. U>X1 7 3 3lZ«L"CI*1 7 

4 3) lc;^>or K-/^:^haijt?b<«:^ic<j:*ck5lc. * 
Lr*tticiEX-r**[Rj-ci* K— haS;&<^d^Lr 

^m^ntb^ •?-*ticcfeoTu>XA<?^fiE$>t*o #-7>r 

^PU>X1 7 3 1 -1 7 3 3l*-?-*t^tt»lC-r^BSS 
OeiRl 7 1 1 -1 7 1 3A^6(D^ii3t*«3R^1i•'5o w 

>XC0^jS icift < . •tL-CS^#35<7^-fX:^L/-<(D|p)C 
3 ic^lMi^^t^-li-S^l::. aS«a)fflKl3-f > 

^•r^o c<D^>-va>^?£i*jii^sig6fcft#-r'2>o ffii 

T^-f X 3f U ^ (Df C» 5 icm jS t?-t* 4 «1KZ>I5 1 
A/^*^i5i^)Sc:i:lz^i:^)o 

[0 0 5 4] 01 8\tm^tstitz9tt)<^a)^5\z^ J^ — 

v^^iS-r«>*^^^Lri^'5o ^ic. a(Du>xi so 
2i*«^^A. B. fc<fci;cs^#t?ffiicjiijs/)<$ori^ 

*o llllfcJ:t/5fi«r*^Lfc3t«l*. fflMi 8 0 4±C0 

KS^Lrt>«»o •r-<x::fu-f i 8 i oi*. mmtD^-Q 
Ts^itifz. mfrmmA" . b" . ts^uc t>^h>(DmM 

B. fcJ:^/cA^e>ikai*tl47t^I^l:fflKxy.r**lat 

[0 0 5 5] S(DU>X1 8 O 2A<»KSlCjijS/»<$o 
Tt^^>^. U>XlcASfr«)^tT35:3t«ll*«Kl 8 04 

±0) 1 o<DjS^iR»-r*<D-e. ca)a$7^-f x::^u-ri 
\zit. x:^u>r;!)^e>tts*$*i^3t«iii¥fTT*fc^^ 

^'C^ai^ t;L5. GR I NV-r^7DU>XliSl SIC 
7Ft^*ifz^5lz^ «IKaizjB)iS<D^ofcBa)U>Xlc« 
LTI*. «l:*|S)lzJSttifc^>b^bCDrt«<;)$ftlc»5<fc5l:: 
<ac^Tl^*o ?#IC. B(DU>Xl 9 O 2;&<j»®filzmja 

*<^ori>«ft. «^*A. B. *^*l;cA^&a)3tal* 

fflSl 9 O 4±CD-€'tl^*tA' . 8' . fccfcl/C ICJR 

SUL. «£or. 7^-<x::^u-< i 9 i oi^iJii^iiiSA" . 
B'' . fcj:i;c" ;!)^?>. t5-r/)>lciR8Si-r^5-f >lc;9o 

T3fe*tttt-r*^>r<7Pu>XTu-<$#t;o Il«3b^& 



(9) 
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[0 0 5 6] S2 0fi3feLEDX^»V^2 0 11-2 
012 mitl I I -V^b^!^^^/)>e)T??Tl^'5) 

cfci;-E-tv*a5s<bvu a i^im^z 0 0 4 ^fii^fci/ 

<J3>S«2 0 0 2^3^ffiB^ffila-C?^Lrl^4o -T-f^ 
D U>XTU-Y 2 0 3 0(*GR I N^^-^ □ U>X2 O 
3 1 -2 0 3 2^^^t?t^'5p CCOGR I NV-f -i? □ U 

U>X(7)3t$fi (S20-rM*. U>X2 O 3 1 IzitLTI* 
2 041. 1x^X203 2lc5k*Lrii2 04 2) 

u>xt 2 o 1 o tr*) 

lc*tLT*T^5^^Sffofc«lc. »J(DK (B*(*1-2 
/im;J— -y-) (K^kJav-<^PU>X7U-<CD 
li^lcfiTEOS5J«(7>«*:5l::«S) t^-\tht^. fe^L^ 

<M(D±-e^T*>ii^^sm^■rt)LrlMt^^i:l^o Hfg. 

1 (i 51 < n-^i2^^\z^ -Dxmmt^rtixi^ <zt\z 

J:or3tttlzflSA<(*t^/c^-<^7PU>X(Z)~aU^^L 
(i. 1 0|/mx 1 OA/m) CDT?. u >Xilg ?S: 

[0057] mzzit. m9 B-bizijkLtz^^tji^m 

^Uri^-So CCDeiaiS2 2 O 2(*-t;UTU^ 2 2 O 
4S#^. •t<D-l2;i/(7>=&>57(3:-f >— vXf^'x— XlCfc 

— 2 20 6(i. 7U^*CDy- h^^U-r-SBI 

iJ^ffi L x-X^::fcl^TT u-< ^ jfi LT ^ p ^ ar-;? > 

(c I o c k e d down) ^tt^ZtX^ ^i^btl 
fc5feB^/<>r-> h<Dt7*aE«Mi::S(if«^o i/:7huy 
7.9-2 20 6ltifimf'/<^-J h^ttl^-b>Xi@ffiS2 

^«3K^M^^:T:^P^^UJ*^i#<D3Ktl^^fi^■r*o t 
L. CCD;{)<1 OOOx 1 000(OTU-r"e. 1/50 

8>Sici oa)-r>— A (-tr;uTU-f 2 2 o 4cd 

7 hUi/X^ — 2 2 06^(D*a^/<-y'y hCO^D V^? 



A*l*tti 00 k H z"e(Tt>4x4ci:lc3S:y, *>:7hu 

VX^ — 2 2 O 6(0-?— aiaS*i/:7 hl*l5 1 O O k H z 

at p <7 te J: 1/ :? h U 4i # 4 o 

[00 5 8] 7^<x:^u^ 2 2 5 2^iig;JftM^^:T:^py 

ai*<i-i-a)3S*t* C CD 2 2 O 2i!)^k>/<y:PTt6^Xfm 
#fliS»2 2 3 0$SSLrgffr>5i/:7 hUS;X^- 
2 2 5 6$#^'T?l^'5o v:7 h Ui^X^~2 2 5 
— TU^ 2 2 O 4;^»^^>(7> lfT5^CD-lz;UfC5t*J^;-r'5^i 
■§-^-§^^bttttl«. "ttli^Oym^itHLJtmiZiy:? 

*&'r'5<*:3f::f'^X:?U>r7^U-< 2 2 5 4 ctacD^ffi-T^ 
f^^EKl-r^o ?4a:LfcfeSll!E^«^fc3fe<Dii^. v 
•7 hUi^;^4^ 2 2 5 6tt3<l<7>afe5!I->:7 hUi?X^— ^ 
^tV^I*A*v37T*5cfci;{i-^«VSS2 2 3 0)!)^^> 

ffii(i*ttfcfTi*3o<D«3a-r-<ric«-r-5*acoii 

yfc^j:^, ?*-^^b$nfcm55 (C9^tf05a) ${ISx.fc 

3fe<7)«^i±j:yffi$87S8ga*<ie^s-efc^o /^>:7Tfc 

;b<1/5 0«^Sfc. 1 /5 O 5 y»W£l+4'— >:*■> 
Ti>^5\z^i>o 
[0059] mi^rtili. 3 o<D prtl1±;5)<fc*o ( 1 ) 

^V>S^T9. (2) *SSc;)LEDm5SE-e*SS07^ 

r. (3) 'J^$l>L E DS3E■Cigt^7^zL— T^>f -9- >r<7;U 

(10 0%) om-^it. ^mm\z7i-n^j^=E*J t/^^y 
[0060] 02 31*02 2<D«tbS-7^-f 

m-^^yzft&x&^t)<. mi^ji(Dwm\zs^Lx\tmc^m 

»-^*fl6fflLTl^«o CttI*. — 2 20 6*^?) 

(D^^^^tjuhtizyy [-(Djtt>^)izikm^tj:m^mm^. 

*fc3feUvX^ — 2 2 5 6^a>a*M*i^:7 hCOftt^ 

y(caEJ?lJM<fte^^l*p^tllcLTt^«o «ass22 0 4i* 

CCD KRSP^^Se) ^Jf^iaLrl^SS^LV\• 

>K^-v^;/:/ a^nizSS^J^o) (omiti i ; 

I -vib^i^-cfey. *fc7^-f x::^u-<l*Rfc5E^fcc*: 
5U^m!ftJ<>\^^^-jZf<D&itl I I-V<b$iai?J: 

>mwio>Tmizmmx^^o 

[006 1] ±^0)7"^ 7.y{^^ n^ifmmm-^^ X 
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[0 0 6 2] «ltli«<i:LCD7^^X:^U-r<Z>SJj(Dffl^<t L 

[0 0 6 3] SS#(Z)iai:^cDgfc^-f x:^u-<^«^S 
tlztj:^^ Hlc^ttt>2o(07^-<x:^u>r<Dfei^§^Sg 

[0064] S^IZ. 3feL ED(D— ;:^5cTU-<(iX^ 

[0065] X^7^^ >:;^7^^X:^L/^ 

— >S«rCOT?^Sl O 0%(0-r 7^-<i^-r^;u^ai£ 
$S2 5a-dlC^-rJ:3>Si:m-r'S-?«^y-b 
ij a Lfc L E D 2 5 O 6 -^^MSLimi&'t ^ 

aais F E T 2 5 o Aa>¥— hBE* ffitft-r 
r-^oy^^ij-b;u2 5 o 2*^Lri^So 

[OO 6 6] ■ry^^UT'-f X:^U-<CDfci^lCtt, Z<DL 

j^'E')'{z)utmmt<Dm^'^t>'t^^mmr*^^o S2 5 

b\t'^(D^oUj^^*J'[l)Vtmmt(Dm^'^t>ii:2 5 2 
OS^LTfcy. ^ZlC(i«tft2 5 24fccti;*Il|h> 
*y >^^5<^-f*^K (RTD) 25 2 6tieWfCO)S>!>< 
*LfcLED2 5 2 2;!)<#*tlrL^*p /<Xh^>vX4» 

2 5 2 8 1*> ^ -b;Ko«ns* « y Stl 4 c t ^ i+g-r 

*o RTD2526f*RTD1 1 O O t SfSO tCDT J: 
l^o 02 5 cl*>^y-b;Ui:lI3Rt(7)$a^^t5#2 5 2 
OCDlti^^^Lrfcy . :jfl(D^ 5 izU-oXl^io RTD 
2 5 2 6 *^/J>a3Sr*aaBEttl8a>fip. y ~ k 2 5 3 o i* 

SQSIC&oT. LED252 2j3<):i;%ta2 524(0 



2(7>*3tli^«"e^'Sc SWIC. RTD2 5 2 6;5<4jra 

SEE. ^mm^ontmcD^. y-h^zsaoit^mmE, 

^T;!)<y. «t-:>r*Sta25 24fccfci;LED25 2 2$ 
35*L4®aSl*l?I5«ICii*-r«o t*or. LED252 

2i*ifcMx*3aa<D5t^ttst-rso 

[0 0 6 7] @2 5 dl^ORAMizyU^U^ibCDffl^^ 
tP-a-S^L. -tryUflOa^-T^-y— 2 54 2fcc*:i;FET 
coy— hicSTL t>4xfcmi5;b<F E T 2 5 4 4fc,fci;L E 
D2 5 4 6$5StL'5a35^$»JfflJL. fieorLED2 5 4 
6lCj^orttl**tt-S3t^»Jffl|-r'&o /5^H^>vX4i 
2 5 4 8l*a>T>-tf— 2 5 4 2fcJ:U^2 5 4 4(7)^— 
h^CDm?5<7>3t. ttm^lt^L. «torLED2 5 46 

[0 0 6 8] ^agic^ffl 

it^^L. H2 7life«J»T5SSCD^>rTy^AT*fc«a 
iRS:7x— X (virtual phase) CCDf^ 

^— «:L-e3fe^sttT?$. «-®*ii3fe-r'<r$«iai 

Sie^^A<?^L>o (JtoT. — CCD:^^^li3 CCD 

*- c c D * > 5 a)*f woBgffl t, 3S t>o 

[0 0 6 9] ^giEfeckm^g: 

»mmmmit. cassttfc) led. 7^-rx:?u^*> 

a><l:rS:a:-r*S<b I i i - v<b^15gt t^5J^a(D i o 
^fc(il^<•^;5^^e^►o•^. l^^A/^^:A5»y*T•^H^») 

[0070] i>y3>lctt^Ffi^'r'5a^b I i 
^^ztt<x^^o ^^(Diii^izikWLxm^mom^ 

i^t^-^t^o LEDX^'V<7tecl:i;h>:r^y>^PSS 

fcj:i;a^#p (lffl*fcl*«») a)^.*t^^*c.t 
35»<-e#4o LEDX^i^v^^liSW (ia«a)»«fi|*J5(ft 

t-S) ibS* («i:^rfi)a)»tn;$£Eft-r€>) coM:&T?ffi<b 
$1±Swit:3&<r^4o h>:^y >yBillicky*^t\a 

[0 0 7 1] T^^XT^U-ri*. J^*V-K»a35«ffiL 
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[0 0 7 2] -fe^-y— ^^l*;<&aJ^F^^rt^^^L^vg^> 

[0 O 7 3] JU±a>KMI=HLTSI=WT<D^*BB3i-r 

So 

(1) ^fe3feJ:5*:/^»— -efcor. (a) ^ 1 ©fetOit 

«<*«^^$^t?S 1 ©S^. (b) m2<Ofe(D3tlcJ4r5 
-r*/<> K^-v:/3fx4^;u=^-$fig^fc^2©iti««:« 

siii2mi<om^«a^m2a)S^T?«.oT. 
iitriBS 2©i|i««:«««)»^A<i!(riBm 1 <i>w^m»vsm\z 

m2<Dfil^, (c) ffilBIB 1 J3 

J:i;m2a5ffi^'v(DSmfl*I^SI. ^^t;3tX5;:/5r^. 
[0074] (2) mi ^lHm«>3tX= -v^— t?a&o 
SIC. (c) S3<pfe<Difelc«R;-r4/<>K4r-vy 

■:^x:^;^:^f-$^s^lfcSi3a)^|i59«:««^$^, iKrffim 

2fl>m^$a5lg3«>e^T-fcoT. KlfiBlg3©i|ia5tt: 
««a)tt^A<«!FlBm2<Oi|i3il<*««tS^L-C*>y. * 

fciWE* 3 <i)Mf-mwVim(r>/^i^ V ^x:^;^:^-*< 

fliem 2 <7)i|iSt*«|^<D^*t J: y 4,:^#LNt,(©T?&4, 

mso^^. (d) M8em3a>^^^a>msifi«)^ 

<S,^$t?3tx5^/*— . 
[0075] (3) S2«15tS<D3tx5-v^'— 

(a) mmi a>^^A<>>y=i>s«±izac,or, 
xs^'^'— . 

[0076] (4) IS3«|Btt<D3tX5 -v^— T?fco 
(a) ffiFlSmi. 112. fcJ:t;S3(0#jS«:«l4 
A*. O^X ^1fcJ:i;o^Y ^1 tLfc^. A Ix Ga 
1-X As Y Nl-Y •T?fei>3fex5 o 

[00771 (5) m2giie®(03tx£y^i--C3bo 
•C. (a) 8iIiBmia)g^*<85IBS2<OS^a)n--j£*< 
oTfSatxS-yai— , 

[007 8] (6) ^feafexS-v^i— TU-f -efeoT. 
( a ) ^fe3tx s 5l-A<^Tt5*U:5lJfl>^^l=Ea*♦^fc 
TU-f-CfeoT. fFE*x 5 -y^— (1)^1 

m 1 ®¥3?tt:«*4^ 1 <0m^. ( i i ) m 2 <Ofe 
(03tlcS*(6-r-l>/<> K^-v ::^xt-;u^-${i^Lfcm2 
l}(fBSfffc*i;5iJlc«LrilX-r-6 
^|Sl tf «tlK® 1 rotS^ ^ a o T t^ ?> m 2 (DS^-t? o 
■C. «5IB®2<7)4i»i*««(Dtt^A<fitlEmi<DiJij»«:« 
«l=fi^LTfcy. *fct(rESg 2 
^-V :^x4^;u:^f-A<8tiEm 1 roi»i««:tt^*(7)-€-tv J: y 

tr^^i^trotJib*. m2<75}g^. $#^•cfcy. mic 
(b) fiUEs^fexsv^i— ©*>!7©mEmi fc*i;m2 



[0079] (7) m65iEtt«>7'L/'f-CfcoT. 
(a) «JlEmaMS«A<frJ3J:t;5ija)ll9«:*#A/-ei^« 

[0080] (8) 'r^:^yL"<V^r»X. 

(a) Ara<D«lc7^-:/ h-r*^aa>-9-7H-h. 

(b) fTfc<»:i;5iJ<DJ^I::Eg*tif=^fe3tx= v^i— 05 

MEAra(Dffia)e<DfFi=H:E-r-5J:o 
1CME-9-5K- h y #lt ?)*IT *5 y . «trE36x 5 ^ ^1 
-<D*>!7A< ( i ) ffl 1 cDfe«)3t(::**l5-r^/<> K4?-V' 
•y :fJL:i^ju=^-im^fzm 1 <D#S{*«iS$ #t;m 1 CO 
m-^.. (i i) m2<7)fea)3tl=m-r«./<>K^-v:;^ 

J:U5>JI-lt2e-r-5:Sr[fil-eMEm 1 ODm^Sa-DTLx^m 

2<C!Sd-ea&^T. irEm2a>#^tt:««©ift^A<fi5E 

fH 1 (pi|i»i*:*rSl=fi^ L T J3 y . * fcffJES 2 

«:*riS(©/<> K^-v :^x:^;^=^-A<^^IESg 1 
«i^<0^-*Lj:y t*#t^tOD-Cfc-5. Sg2a>»^. 

^r♦fcy. MIC 

(b) «rE^fex5'y5'-©«->*«)SirEmi i3J:t;»2 

[008 1] (9) m8giEK©-T-r;^:>"U'r-i5a5o 

T. HIC (a) 85E-9-7K-h'>.B?.yf*ltC>tir, tt*S 
MET U-f OAA'^^OJSAtttfclliffiW^^trT^-f 

-f. 

[0082] (1 o) m9JlEKa57'-f;^.::^L/-fe3&^ 
(a) ME«sai»cbtu*A<e-?*e§i3tS'^t-3JS: 

[0 0 8 3] (1 1 ) mi o]SE«a)-T-f 

or, (a) «fE«ttSS©ai**<«l«J8a*^LTlli1E 
[0084] (1 2) m9gSE«6«>T-l'X:^H'T?36o 

r, (a) »»E«iaiSA<*n'<'y— e?-v— T?&-5^-fx 

[0 0 8 5] (1 3) ^feeSaiSt?SE)OT, (a) 
(*««IBa)x4i -J *? 1f^9i.^ S 1 SA<m 1 ©fe(=«lC-r 

*mi K^^^A'-vz^^^L, m2g*<m2a)feics* 
iiE;-r*m2(DA>K4=A' y:^*^-r*, li«TU-f*# 

[0 0 8 6] (14) mi s^EKro^diife&oT, 
(a) B?iEiiimru-i'*<ffia7x-xmi5<g^7^/Wx 

[0087] (1 5) X^-r-f -yi^T^-f X>^U-<t?fco 

(a) «te±---Sia**tfcii^ror U'T-efeoT, 
fIEiiF^<D«-<*A<m3f[*iJffll> * y •b;ui:It5iJlcoJS*<*i 

[0088] (1 6) mi 5«Ettfl)■r^■x•:^^^'•^?fc 

oT, (a) ME>=Ey-b;H!»<«f|E«3t5f'r:<--K^ffi 
4 2epga)S3itU'<^l'«lt$StS-r'6 J: eiC^EotcX^ 
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[0089] (1 7) mi s^ieKcDx-rxt^uf -efc 
oT, (a) StrSBSfiA<->'j3>T-fcy. ^L-C (b) 
«HEII3ty'f;i— KA<'>'j3:^lc«^-S^Lfc I I I - 

[0 0 9 0] (1 8) », JS. j3J:U:S^<D3t$ttlt-r«> 
3ffla>LED5 1 0-5 2 0-5 3 0«>;^4i'y^.5 0 0 
v'j3>lc*S-¥-fi^L. V 'J 3 5 4 O (»±l:: 
JKBlt^ttfeS^bl I I -v<b#!^i|i«(**t^^*t;UE 

[BiildaM'>>a)^7 PX 'J 7r U>X] :4i:Ulflil^ 19 9 4 

^8^ 1 5B#lt<D*Si^^ailim0 8/2 9 O. 2 7 

1*«FUlHtBiil■r4*5i^BB*UTt^-6, 1 994^8 
^ 4 BMlta>mO 8/2 8 6, 067 1 993^1 
0^2 9 BMI+OSO 8/1 45, 267 1994 
*5fl 3 1 Hftf+OSSO 8/2 5 O, 9 7 6-^, 199 
1 2 3B#lt©l|0 7/7 04, 5 3 5-^. 19 

9 3^5« 2 OBfrHtromO 8/0 6 5. 0 8 7-^. 1 
9 9 3^6fl 2 1 BftltOJmO 8/0 4 8, 406#, 

tea 2] Bt»a)^i«>i/4^'j vif5'''f:i— K©«ai-a 

[04] /<>K=^f-W7''i:1*^SSfe^5t-r0„ 
[05] 7;u*7— LED^4i-v^<D»jillJS«ST?fco 
r, ate*l|tbl*Brffia, «r#JJ:Z/dl*7;U*^— L E 

Dmlii^»#^b©»^^5^■r0, 

[06] 7;U*7— LED-r-f x:^n'co-siJ»a)jftia 

0„ 

[07] aiB*<«jSLfc7JU*7— LEDX^-y^^JfiS 
HJfiWCfcoT. al*-€-©Brffi0. b ttT U-fflJipS 
0. 

[08] a8?#l=S«$*tfcP;U*7-LED7^^7.:? 

^-<'<D»ail!£ff90o 

[0 9] jff®iijse9ro«ims-T?-fx::^uW<afl)«sc0 

-ea&o-C. al;j:JtQt0. bii{l]%0., 

[01 o] iifmmmm<i>m7&^m<Dj:m^iFiriLmm^ 



h5 2 8$}^fiELfcaPi. cltSi 
O 0 8<©i:C^*-t?l-y^i/y^?TofceK. d(*'J-7 
h:i-7-C^Ha>ii'j7 h5 3 6$jefigLfcSK. eli'J 

yh^yv^m^ly^9^'S^e, 5 3 8*}gfiKLfc® 
^^•r0. 

[0 1 1 ] #tia h U >y ^'''f K<D»31Sllififfil 

0. 

[01 2] 01 1 (Olll£«0>/<> K4''-rT^^^Ao 

[01 3] »^SSki:/^>K^-vv:^S*-r0, 

[01 4] *ifthi/*'J>^^f-l':J— K<DSi|0!)»iBSI!fi 

[015] 01 4<©SI1I5«9<DA> K^''-<'T-J/'^A, 
[01 6] »iS«lfi«©y-f:i*— K*lCfflLfcP«^U-b 
;u-?&-or. ald:|5]%0, b l«m3lE-%S1$t$. cttm 

i»0o 

[01 7] ^-f^ a U>XTU/-f CD— fiP«--efeoT. a 

[018] 3t«a)*^a)*l^s^F-r0, 

[01 9] 3t«(DJ(im(D«^^*-r0. 

[02 0] 3tt4*m^fc-7-('^PU>XTH'©-SB» 

(DI^S0o 

[02 1] »j©;&Ji-eftfi6**vfc. 3tl4*mvfc7-<^ 
p u>Xt u-f 0— aiiJ-©i6*0. 
[02 2] «m»-7'^x3fn'«a)SStM^P'y^ 

0. 

[02 3] *-f^';;:/SCa)«aiS-T-f x::^!^-^^^! 
0. 

[0 2 4] «iaiis-7^-<x:fU'i'<Dia^«t*tfciiB'>-o 

[02 5] ■€-ro(6fl>*>Ua»^'J-b^u-7*/Wxt«a 

■r S c 1 1= J: o T ;^ $ 7^ -r ^ T ;^ :^ u-f ^ «fiE-r -5 

i'U=3>ft-=FlcS^L/cLED©^ie0t?fe-3T. ali 
-fiftW*E7'-#-P^^y*'J-ti;UcJ:i>ffii6[HlK, bl*y* 
U-b/U^iSm^OSlflA^^ts.-ti^. c(^b(3Di0%(Dm3K-m 
dl*DRAM-b;i/i:Iffi*i05ia^^t3l**3^-r 

0o 

[0 2 6] 3 6CCD«|ji(O2taBrS0. 

[02 7] 3ftccD«jscD/«>Kar-r'r^f'5A. 
[??#roiJiis] 

500 X$r.y^ajg 

5 1 O WfeHaty'T:*-— K 

5 12 pl^li 

5 14 n 

5 1 6 *IB3>^i> l> 

5 20 i^fe«§Jty-<:i— K 

5 2 2 pJK® 

524 nJBB 

528 *a3i/5l^;h 
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530 3^fe«§3t$f-f:*— K 

5 3 2 pnm 

5 3 4 n ff^S 

53 6 ^ga^^-i^h 

53 8 ^m^ly^^h 

5 4 0 V U n 

600 "r^^Zfly^ 

7 00 <«^LfcLEDX^*v^ 

7 10 Wfe LED 

7 1 2 p J^S 

7 1 4 nj^g 

7 16 n+fT3>^?^7 hB 

7 2 0 S^fe LED 

7 2 .2 p fi^g 

7 2 4 n J^H 

7 2 6 n+^Tl3>^^hH 

7 30 *feLED 

7 32 pmm . 

7 34 nf^n 

7 3 6 n+^T3:^^^hH 

8 1 O U>XTU-r 

8 2 0 K5-f /N-fc«fet^-f v;(i#SB±» 

8 3 0 

9 00 

1 0 0 2 i/ijaV'^x/x 

1 0 04 5fcK— 3^->Ua> 

1 006 nJ^GaAsO. 8lN0. 19 

1 O O 8 pJ^G a A so. 81 NQ. 19 

10 12 nJ^A 10.2 GaO. 8 AsQ. 8lN0. 19 
1 0 3 0 S^kvUa>® 

1 0 3 2 «JI^S^b V U 3 >H 

1 03 4 SlbvU3>B 

1 1 OO *I©h>^-'J>yaf-f*— K (RTD) 

110 2 vUa>'t7X/-\ 

110 4 n+S 

110 6 * K— ::^IS 

1108 h>:^U>y»S 

1110 a^#p 
1112 h>*';><fBS 

1114 *K-:^H 

1116 n+B 

1118 ^H^v^'-i? h 

1120 *jH=I>^«^7 h 
113 0 

1 4 00 *q8h>*U>^^y-f^— K 

1 6 0 0 SR AM-b>U 

1 6 0 2 m%\->^-'J><f^-(:t- K 

1 6 04 h>:^«j>^fy>r:^■-K 

1 6 0 6 / — K 

1 6 0 8 FETA^xy— h 



ID 1 (J 


t-' i«j k ^ ^ 


1 O 1 ^ 


V — r 7 n 


■t T /-\ O 

1 7 O ^ 




1 7 0 4- 


Sit V V 3 -^ieiS^fa 


17 11 


■ e ^ At ^ 
L c D A > *y V 


17 12 


L E D X > *y V 


17 13 


L E D X 5^ *y V 


17 3 0 




17 3 1 




17 3 2 




17 3 3 




17 4 1 




1742 




17 4 3 




1 8 0 2 




18 0 4 




18 1 0 




19 0 2 




1 9 0 4 




19 10 




2002 




2 0 0 4 




2 0 10 


U>XTU^ 


2 0 11 


L E D X ^ *y 


2 0 12 


L E D X ^ ^ 


2 0 13 


L E D X ^ 


2 0 3 0 


G R I N^-f ^ P U>XT 


2 0 3 1 


G R I <7 D U>X 


2 0 3 2 


G R I N "^-f ^ P U >X 


2 0 3 3 


G R I N "T'-f ^ P U >X 


2 0 4 1 




2 0 4 2 




2 0 4 3 




2 2 0 2 




2 2 0 4 




0 0 0 A 
^ ^ u 0 




z z 0 0 


ffi 73 "tr X JsipiSs 


0 0 Q n 
^ ^ 0 vJ 


> < «v "7 ^ ^ > 7 (^•&i(Hll9Se 

/ » V ✓ T da CMs^w^«ff 


49 0 R 0 




0 0 C A 




0 0 ^ f\ 




? «5 0 P 




2 5 0-4 


F E T 


2 5 0 6 


LED 


2 5 2 0 




2 5 2 2 


LED 


2524 




2 5 2 6 


h>:^-'J ></y K (RTD) 


2 5 2 8 


/<Xh^>i/X^ 


2 5 3 0 
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2 54 2 4z;ua>7^>-9"— 

2544 FET 



2546 LED 

2548 ^<7.h3>iy7.^ 
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[g|3] 
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[@6] 



=£lB 



(15) 



#M¥8-27 4 37 6 



[B7) 

a 



700 
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[as] [Q9] 




1400 
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[@2 7] 



±»^r-h «wy^h 
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[Bl 6] CHI 7] 




[@2 O] 



[H2 1 ] 
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122] 



7u-r 

^2204 



CCD 
w^2202 



2208 



22D6 



i<H 



2252 



2254 
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